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BRIEF  ASSESSMENT 


PHASE  I  INSPECTION  REPORT 
NATIONAL  PROGRAM  OF  INSPECTION  OF  DAMS 


Identification  Number: 
Name  of  Dam: 

Town: 

County  and  State: 
Stream: 

Date  of  Inspection: 


VT  00008 

CRYSTAL  LAKE  DAM 
BARTON 

ORLEANS  COUNTY,  VERMONT 
CRYSTAL  LAKE  OUTLET 
MAY  7,  1980 


The  dam,  originally  constructed  about  1860  and  extensively  reconstructed 
in  1966,  is  an  ashlar  masonry  and  concrete  buttress  structure  approximately  65 
feet  long  and  16.9  feet  in  height.  Both  upstream  and  downstream  faces  are 
vertical.  The  dam  has  two  broad  crested  drop  spillways;  the  primary  23.5  feet 
long  located  at  the  central  portion,  the  secondary  21.5  feet  long  to  the  left 
of  and  6  inches  higher  than  the  primary.  The  manually  operated  gated  low 
level  outlet,  located  on  the  left  side,  is  approximately  2  feet  wide  by  4  feet 
high  and  is  reported  to  be  operable. 

The  dam  impounds  Crystal  Lake  and  the  discharge  flows  in  a  north¬ 
westerly  direction  approximately  1800  feet  to  its  confluence  with  the  Barton 
River.  Originally  constructed  as  a  mill  dam,  the  structure  is  now  used  to 
maintain  the  level  of  Crystal  Lake.  The  lake  is  14,300  feet  in  length  with  a 
surface  area  of  702  acres.  Normal  storage  capacity  is  about  2808  acre-ft. 

Based  upon  the  visual  inspection  and  the  review  of  available  data 
regarding  this  facility,  the  dam  is  considered  to  be  in  FAIR  condition.  No 
evidence  of  structural  instability  was  observed,  but  two  adjacent  conditions 
which  could  indirectly  affect  dam  stability  were  noted  as  follow:  failure  of 
a  cracked  and  displaced  retaining  wall  upstream  of  the  right  abutment  could 
reduce  the  integrity  of  the  building  foundation  against  which  the  right  end  of 
the  dam  abuts,  and  a  crumbling  foundation  wall  downstream  of  the  right  abut¬ 
ment  could  induce  a  chain  reaction  weakening  the  right  dam  abutment. 

In  accordance  with  the  Corps  of  Engineers  Guidelines  and  the  size 
(INTERMEDIATE)  and  hazard  (HIGH)  classification  of  the  dam,  the  Test  Flood 
is  equivalent  to  the  Probable  Maximum  Flood  (PMF).  Peak  inflow  to  Crystal 
Lake  is  40,033  cfs;  routed  peak  outflow  from  the  dam  is  9000  cfs  with  the 
water  elevation  5.6  feet  over  the  dam  crest.  The  spillway  capacity  is  1700 
cfs,  which  is  equivalent  to  19%  of  the  routed  Test  Flood  outflow  from  the  dam. 


It  is  recommended  that  the  owner  engage  a  qualified,  registered 
engineer  to  inspect  the  spillways  and  dam  face  under  no-flow  conditions, 
investigate  the  necessity  to  repair  deteriorated  concrete  upstream  and 
downstream  of  the  right  abutment  and  to  perform  a  detailed  hydrologic  and 
hydraulic  investigation  to  further  assess  the  need  for  and  means  to  increase 
the  project  discharge  capacity.  These  and  remedial  measures  which  are 
discussed  in  Section  7  should  be  instituted  within  one  year  of  the  owner's 
receipt  of  this  report. 


This  Phase  I  Inspection  Report  on  Dam  has  been 

reviewed  by  the  undersigned  Review  Board  members.  In  our  opinion, 
the  reported  findings,  conclusions,  and  recommendations  are 
consistent  with  the  Recommended  Guidelines  for  Safety  Inspection 
of  Dams,  and  with  good  engineering  judgment  and  practice,  and  is 
hereby  submi tted  for  approval. 


CHARLES  G.  TIERSCH,  Chairman' 

Chief,  Foundation  and  Materials  Branch 
Engineering  Division 


FRED  \).1*AVENS,  Or.,  Member 
Chief,  Design  Branch 
Engineering  Division 


SAUL  COOPER,  Member 
Chief,  Water  Control  Branch 
Engineering  Division 


APPROVAL  RECOMMENDED: 


JOE  B.  FRYAR 

Chief,  Engineering  Division 
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This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations.  Copies 
of  these  guidelines  may  be  obtained  from  the  Office  of  Chief  of  Engineers, 
Washington,  D.C.  2031*».  The  purpose  of  a  Phase  I  Investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to  human  life  or 
property.  The  assessment  of  the  general  condition  of  the  dam  is  based  upon 
available  data  and  visual  inspections.  Detailed  investigation,  and  analyses 
involving  topographic  mapping,  subsurface  investigations,  testing,  and  de¬ 
tailed  computational  evaluations  are  beyond  the  scope  of  a  Phase  I  investi¬ 
gation;  however,  the  investigation  is  intended  to  identify  any  need  for  such 
studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  con¬ 
dition  of  the  dam  is  based  on  observations  of  field  conditions  at  the  time 
of  inspection  along  with  data  available  to  the  inspection  team.  In  cases 
where  the  reservoir  was  lowered  or  drained  prior  to  inspection,  such  action, 
while  improving  the  stability  and  safety  of  the  dam,  removes  the  normal  load 
on  the  structure  and  may  obscure  certain  conditions  which  might  otherwise  be 
detectable  if  inspected  under  the  normal  operating  environment  of  the  struc¬ 
ture. 


It  is  important  to  note  that  the  condition  of  a  dam  depends  on  numerous 
and  constantly  changing  internal  and  external  conditions,  and  is  evolutionary 
in  nature.  It  would  be  incorrect  to  assume  that  the  present  condition  of  the 
dam  will  continue  to  represent  the  condition  of  the  dam  at  some  point  in  the 
future.  Only  through  continued  care  and  inspection  can  there  be  any  chance 
that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic  and 
hydraulic  analyses.  in  accordance  with  the  established  Guidelines,  the  Spill¬ 
way  Test  flood  is  based  on  the  estimated  "Probable  Maximum  Flood"  for  the  re¬ 
gion  (greatest  reasonably  possible  storm  runoff"),  or  fractions  thereof.  Be¬ 
cause  of  the  magnitude  and  rarity  of  such  a  storm  event,  a  finding  that  a 
spillway  will  not  pass  the  test  flood  should  not  be  interpreted  as  necessarily 
posing  a  highly  inadequate  condition.  The  test  flood  provides  a  measure  of 
relative  spillway  capacity  and  serves  as  an  aide  in  determining  the  need  for 
more  detailed  hydrologic  and  hydraulic  studies,  considering  the  size  of  the 
dam,  its  general  condition  and  the  downstream  damage  potential. 

The  Phase  I  Investigation  does  not  include  an  assessment  of  the  need  for 
fences,  gates,  no-trespassing  signs,  repairs  to  existing  fences  and  railings 
and  other  items  which  may  be  needed  to  minimize  trespass  and  provide  greater 
security  for  the  facility  and  safety  to  the  public.  An  evaluation  of  the  pro¬ 
ject  for  compliance  with  OSHA  rules  and  regulations  is  also  excluded. 
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SECTION  5:  EVALUATION  OF  HYDRAULIC/HYDROLOGIC  FEATURES 

5.1  GENERAL 

The  project  is  basically  a  low  surcharge  storage-high  spillage  gravity 
dam,  currently  used  to  impound  water  for  recreational  use  only. 

The  tributary  watershed  consists  of  23.9  square  miles  of  relatively  unde¬ 
veloped  steep  terrain,  approximately  90%  wooded  and  containing  no  significant 
storage  other  than  Crystal  Lake.  Crystal  Lake  has  a  surface  area  of  702  acres 
constituting  less  than  5%  of  the  total  drainage  area. 

Approximately  100  yards  upstream  of  the  dam  is  a  crossing  of  the  Canadian 
Pacific  Railroad.  The  tracks  are  carried  about  10  feet  above  the  streambed  by 
a  deck  plate  girder  bridge  with  a  20  foot  span. 

U.S.  Route  5  crosses  the  stream  approximately  50  yards  upstream  of  the 
dam  at  a  height  of  14.5  feet  above  the  streambed.  The  stream  passes  beneath 
the  road  through  two  6  foot  wide  by  9  foot  high  granite  box  culverts. 

Our  hydraulics  computations  indicate  that  Crystal  Lake  Dam  would  control 
the  streamflow  at  water  levels  below  spillway  elevation  but  the  U.S.  Route  5 
crossing  would  restrict  the  flow  at  higher  water  levels.  Once  U.S.  Route  5  is 
overtopped,  a  portion  of  the  flow  would  be  directed  northward  along  Route  5 
bypassing  Crystal  Lake  Dam  and  rejoining  the  main  stream  just  below  the  West 
Street  Bridge.  Approximately  46%  of  the  routed  test  flood  outflow  from 
Crystal  Lake  would  be  diverted  at  the  U.S.  Route  5  crossing.  The  spillways 
would  accommodate  19%  of  the  routed  test  flood  outflow  from  the  dam  with  the 
dam  overtopped  by  5.6  feet. 

5.2  DESIGN  DATA 

No  design  data  are  known  to  exist  for  this  project. 

5.3  EXPERIENCE  DATA 

The  maximum  known  flood  at  the  dam  site  had  an  approximate  recurrence 
interval  of  30  years  and  occurred  in  November,  1927.  Maximum  flow  during  this 
event  is  estimated  at  (±)  800  cfs  and  would  not  have  been  sufficient  to  overtop 
Crystal  Lake  Dam. 

5.4  TEST  FLOOD  ANALYSIS 

The  Test  Flood  for  this  high  hazard,  intermediate  size  dam  is  the  Probable 
Maximum  Flood  (PMF).  The  PMF  is  equal  to  40,033  cfs  and  was  determined  using 
the  "mountainous"  guide  curve  from  the  "Preliminary  Guidance  for  Estimating 
Maximum  Probable  Discharge",  dated  March,  1978. 


SECTION  4:  OPERATIONAL  AND  MAINTENANCE  PROCEDURES 

4.1  OPERATIONAL  PROCEDURES 

a.  General  -  No  operating  procedure,  as  such,  is  known  to  exist.  A 
local  firm,  E.  M.  Brown  and  Son,  are  reported  to  have  rights  to  draw  down  the 
lake  to  a  maximum  of  one  foot.  These  rights  are  not  currently  being  exer¬ 
cised. 

b.  Warning  System  -  No  warning  system  is  known  to  exist. 

4.2  MAINTENANCE  PROCEDURES 

a.  General  -  The  dam  receives  no  regular  maintenance. 

b.  Operating  Facilities  -  The  gate  stem  and  operating  handle  appear  in 
good  condition  and  show  no  sign  of  misuse. 

4.3  EVALUATION 

The  operation  and  maintenance  procedures  at  this  dam  are  inadequate  to 
ensure  that  all  problems  encountered  can  be  remedied  within  a  reasonable 
period  of  time.  The  owner  should  establish  a  written  operation  and  main¬ 
tenance  procedure  as  well  as  a  warning  system  to  follow  in  the  event  of  flood 
flow  conditions  or  imminent  dam  failure. 


Immediately  upstream  from  the  right  abutment  of  the  dam  is  a  building  on  a 
foundation  wall  which  forms  the  right  side  of  the  dam  approach  channel.  This 
wall  has  several  serious  cracks,  one,  visible  in  Photo  4,  about  20  feet 
upstream  from  the  dam,  about  1/2  inch  wide  and  extending  below  the  water  line; 
others  shown  in  Photo  5  just  upstream  of  the  building  at  a  bend  in  the  wall. 
Upstream  of  the  building  the  wall  is  cracked  and  tilted  toward  the  stream 
approximately  3  inches.  Our  examination  indicates  the  above  damage  occurred 
some  time  ago,  and  there  is  no  visible  indication  of  recent  movement. 

Upstream  of  the  U.S.  Route  5  bridge  crossing,  as  shown  in  Photo  6,  the 
left  bank  is  a  granite  block  retaining  wall  in  good  condition  and  the  right 
bank  is  natural  ground. 

About  50  yards  upstream  of  the  roadway  crossing,  a  deck  plate  girder 
bridge  carries  the  Canadian  Pacific  railroad  tracks  over  the  stream.  The 
downstream  face  of  the  bridge,  and  its  granite  block  abutments,  are  shown  in 
Photo  7  with  Crystal  Lake  in  the  background. 

e.  Downstream  Channel 


The  channel  below  the  dam  is  shown  in  Photos  8  and  9.  A  considerable 
quantity  of  debris,  visible  in  Photo  8,  lies  at  the  base  of  the  dam.  On  the 
right  side,  also  shown  in  Photo  8,  is  a  badly  cracked  building  foundation  on 
piers  about  60  feet  downstream  of  the  right  abutment.  The  West  Street  bridge, 
shown  in  Photo  8,  is  about  110  feet  below  the  dam.  Below  this  bridge  the 
channel  is  extremely  steep  and  contains  the  remains  of  three  old  dams.  There 
are  bedrock  outcrops  along  the  channel  floor. 

Photo  10,  looking  upstream,  shows  the  remnants  of  two  old  dams  and  the 
buildings  abutting  the  channel. 

The  second  roadway  crossing  below  the  dam  is  the  Vt.  Route  16  bridge 
located  about  500  yards  downstream.  This  bridge  contains  some  debris  as  shown 
in  Photo  11.  As  shown  in  Photo  12,  the  channel  is  less  steep  at  this  location 
with  low  banks  and  residences  in  close  proximity. 

3.2  EVALUATION 


On  the  basis  of  visual  examination  the  dam  is  considered  to  be  in  fair 
condition. 

A  failure  of  the  retaining  wall  shown  in  Photo  5,  if  uncorrected,  could 
reduce  the  integrity  of  the  building  foundation  against  which  the  right  end  of 
the  dam  abuts. 

A  crumbling  foundation  wall,  shown  on  the  right  side  of  Photo  8  could, 
upon  failure,  induce  a  chain  reaction  weakening  the  right  dam  abutment. 
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SECTION  3  -  VISUAL  INSPECTION 


3.1  FINDINGS 


a.  General  -  At  the  time  of  inspection  on  May  7,  1980,  the  water  level 
in  Crystal  Lake,  impounded  by  the  dam,  was  6  inches  over  the  primary  spillway 
with  a  minor  flow  over  the  secondary  spillway  as  shown  in  Photo  1.  The 
weather  was  cloudy  and  cool  with  light  showers.  The  general  condition  of  this 
dam  is  fair. 

b.  Dam  -  The  dam  is  constructed  of  ashlar  masonry  with  a  reinforced 
concrete  cap  on  the  crest  of  the  masonry.  The  cap  is  deflected  downstream  at 
a  point  between  the  left  abutment  and  the  middle  buttress.  It  appears  this 
downstream  deflection  was  a  result  of  form  movement  during  construction, 
rather  than  being  indicative  of  dam  movement.  Three  concrete  buttresses  extend 
from  the  vertical  downstream  face  to  the  bedrock  floor  of  the  channel.  Two  of 
the  buttress  walls  are  integral  with  the  dam  abutments,  and  the  third  buttress 
is  in  the  approximate  center  of  the  dam.  The  ashlar  masonry  is  visible 
through  the  water  in  Photo  2.  All  visible  masonry  and  concrete  components  of 
the  dam  appeared  in  good  condition. 

The  dam  is  founded  on  bedrock  which  is  exposed  along  the  entire  base  of 
the  dam.  Photo  3  is  a  view  of  the  right  abutment  showing  the  contact  between 
the  concrete  buttress  and  the  bedrock  foundation. 

c.  Appurtenant  Structures 

Spillway 

As  shown  in  Photo  1,  virtually  the  entire  top  of  the  dam  is  a  spillway 
section.  As  far  as  could  be  observed,  the  spillway  concrete  is  in  good  con¬ 
dition.  No  debris  or  other  obstructions  to  flow  were  visible.  No  provision 
for  flashboard  attachment  exists. 

Outlet  Structure 


A  low  level  outlet  was  constructed  as  an  integral  part  of  the  left  abut¬ 
ment  concrete  section.  As  shown  in  Photo  1,  the  outlet  was  partially  open  at 
the  time  of  our  inspection.  The  outlet  is  sufficiently  low  to  relieve 
hydrostatic  pressure  from  the  dam  and  to  facilitate  dam  repair.  The  mechanism 
appears  in  good  condition  and  the  outlet  is  reported  to  be  operable. 

d.  Reservoir  Area 

The  left  shoreline  immediately  upstream  of  the  dam  is  formed  by  a  sloping 
glacial  till  surface.  Upstream  from  this  is  an  old  frame  mill  building 
visible  in  Photo  1,  founded  on  a  reinforced  concrete  retaining  wall  forming 
the  edge  of  the  stream.  This  wall  is  severely  eroded  at  water  level  and 
displays  some  minor  cracking.  The  retaining  wall  located  immediately  upstream 
of  the  building  and  extending  to  the  U.S.  Route  5  highway  bridge,  is  granite 
block  in  good  condition. 


SECTION  2:  ENGINEERING  DATA 


2.1  DESIGN 

a.  Available  Data  -  Available  data  consists  of  three  sheets  by  Dubois 
and  King,  Engineers;  Sheet  1,  "Existing  Dam"  June,  1966;  Sheet  2A  "Proposed 
Dam  Improvements  -  'As-built'",  October,  1966  and  Sheet  3,  "Misc.  Details", 
June,  1966.  Also  available  were  Sheets  1  and  2,  "Outlet  Structure  -  Crystal 
Lake",  Vermont  State  Water  Conservation  Board,  October,  1954. 

b.  Design  Features  -  The  drawings,  computations  and  inspection  reports 
indicate  the  design  features  stated  in  Section  1. 

c.  Design  Data  -  Design  data  consists  of  information  on  the  drawings  by 
Dubois  and  King  and  the  two  sheets  by  the  Vermont  State  Water  Conservation 
Board  as  listed  in  "Available  Data". 

2.2  CONSTRUCTION 


a.  Available  Data  -  Information  as  contained  in  any  plans,  drawings,  or 
specifications  previously  listed  in  "Design  Data"  or  Appendix  B. 

b.  Construction  Considerations  -  Minor  variations  were  noted  in  the 
dam  as-built  compared  to  the  "As-built"  drawing  dated  October,  1966.  On  the 
upstream  face  are  two  blocks  of  concrete,  at  and  below  the  water  level,  on 
both  the  left  and  right  sides  which  are  not  shown  in  the  drawing.  On  the 
down-stream  face,  left  of  the  left  buttress,  the  concrete  cap  extends  down  to 
approximately  the  spillway  elevation,  and  the  ground  at  this  point  is  at 
spillway  elevation  rather  than  at  the  outlet  elevation. 

2.3  OPERATION 


Pond  level  readings  are  not  taken  on  any  regular  schedule.  No  formal 
operation  procedures  are  known  to  exist. 

2.4  EVALUATION 


a.  Availability  -  Existing  data  was  provided  by  the  State  of  Vermont 
Agency  of  Environmental  Conservation. 

b.  Adequacy  -  Detailed  hydrologic/hydraulic  data  were  not  available. 
Design  data  and  field  measurements  were  utilized  in  conjunction  with  New 
England  Division  -  Army  Corps  of  Engineers  "Preliminary  Guidance  for 
Estimating  Maximum  Probable  Discharges"  to  perform  the  computations  of  outflow 
capacity. 

The  detailed  engineering  data  required  to  perform  an  in-depth  stability 
analysis  of  the  dam  was  not  available.  The  final  assessment  of  the  dam, 
therefore,  must  be  based  primarily  on  visual  inspection,  performance  history, 
and  spillway  capacity  computations. 

c.  Validity  -  A  comparison  of  records,  data,  and  visual  observations 
reveals  no  significant  discrepancies,  other  than  those  noted  above,  between 
design  and  as-built  dimensions. 


2-1 


6.  Downstream  channel: 


4.  Control  mechanism 

5.  Other: 


30±  ft  wide  channel 
bounded  by  masonry 
and  concrete  build¬ 
ing  foundation  on 
one  side 

N/A 


938.8 

2'x4' 

Rectangular  orifice 
in  concrete  section 
of  crest  wall  (  ±  ) 
3  ft  thick 

Manually  operated 
outlet  gate 

N/A 
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Reservoir  Surface 


1. 

Normal  pool 

702  acres 

2. 

Flood  control  pool 

N/A 

3. 

Spillway  crest 

702  acres 

4. 

Test  flood  pool 

702*  acres 

5. 

Top  of  dam 

702*  acres 

Dam 

1. 

Type: 

masonry  &  concrete 
gravity 

2. 

Length: 

65*  ft 

3. 

Height: 

16.9*  ft 

4. 

Top  Width: 

3  ft 

5. 

Side  Slopes: 

vertical 

6. 

Zoning: 

N/A 

7. 

Impervious  Core: 

N/A 

8. 

Cutoff; 

N/A 

9. 

Grout  Curtain: 

N/A 

LO. 

Other: 

N/A 

Diversion  and  Regulating  Tunnel 

N/A 

Spillway 

1. 

Type: 

masonry  &  concrete 
free  overfall 

2. 

Length  of  weir: 

45±  ft 

3. 

Crest  el . 

23. 5±  ft  @  944.8 

21. 5±  ft  @  950.3 
N/A 

75±  ft  wide  approach 
channel  bounded  by 
concrete  building 
foundation  on  one 


4.  Gates: 

5.  Upstream  channel: 


8. 

Total  project  discharge  at 
top  of  dam  el.  950.4: 

1810  cfs 

9. 

Total  project  discharge  at 
test  flood  el.  956.0: 

9000  cfs 

Elevation  (Feet,  NGVD) 

1. 

Streambed  at  toe  of  dam 

933. 5± 

2. 

Bottom  of  cutoff 

N/A 

3. 

Maximum  tail  water 

942 

4. 

Recreation  pool 

945* 

5. 

Full  flood  control  pool 

N/A 

6. 

Spillway  crest  (Ungated) 

944.8  primary 
945.3  secondary 

7. 

Design  surcharge  (original  design) 

N/A 

8. 

Top  of  dam 

950.4 

9. 

Test  flood  surcharge 

956 

Reservoir 

1. 

Length  of  normal  pool 

14300 ±  ft. 

2. 

Length  of  flood  control  pool 

N/A 

3. 

Length  of  spillway  crest  pool 

14300±  ft. 

4. 

Length  of  pool  at  top  of  dam 

14300±  ft. 

5. 

Length  of  test  flood  pool 

14300±  ft. 

Storage 

1. 

Normal  pool 

2808  acre-ft 

2. 

Flood  control  pool 

N/A 

3. 

Spillway  crest  pool 

2808  acre-ft 

4. 

Top  of  dam 

6740  acre-ft 

5. 

Test  flood  pool 

10671  acre-ft 

1-4 


g.  Purpose  of  Dam  -  Originally  water  power,  currently  recreational  water 
level  control . 

h.  Design  and  Construction  History  -  The  following  information  is 
believed  to  be  accurate  based  upon  plans  and  correspondence  available  and  from 
conversations  with  persons  familiar  with  the  history  of  the  dam.  The  dam  is 
believed  to  have  been  originally  constructed  about  1860  to  provide  water  power 
for  a  textile  mill  at  the  site.  There  is  no  record  of  post-construction 
changes  until  the  dam  was  redesigned  in  1966  by  Dubois  and  King  Engineers  for 
the  Vermont  Department  of  Water  Resources  and  reconstructed  at  that  time  by 
Murray  and  Blake  Construction. 

i.  Normal  Operational  Procedures  -  The  gated  outlet  is  reported  operable 
and  remains  partially  open  u  der  normal  operation.  There  are  no  regular 
operational  procedures  other  than  occasional  checking. 

1.3  PERTINENT  DATA 

a.  Drainage  Area  -  23.9  square  miles  of  steep  relatively  undeveloped 
terrain  which  is  10%  open  and  90%  wooded. 

b.  Discharge  at  Dam  Site  -  Discharge  is  from  over  the  primary  and  secon¬ 
dary  spillways  and  through  the  2'x4‘  gated  outlet.  Elevations  are  referenced 
to  NGVD  datum. 


1.  Outlet  Works  (conduits): 

One  2'x4'  gated  outlet,  invert 
el.  938.8,  discharge  capacity 

2.  Maximum  known  flood  at  dam  site: 
November,  1927,  Magnitude  estimated 
from  information  presented  in  June, 
1977  HUD  Flood  Insurance  Study 

3.  Ungated  spillway  capacity  at 
top  of  dam  el.  950.4: 

4.  Ungated  spillway  capacity  at 
test  flood  el .  956.0: 

5.  Gated  spillway  capacity  at 
normal  pool  el.  945.0: 

6.  Gated  spillway  capacity  at  test 
flood  el.  956.0: 


110  cfs 

800 ± cfs 

1700  cfs 

5000  cfs 
N/A 
N/A 


7.  Total  spillway  capacity  at 
test  flood  el.  956.0: 


5000  cfs 


The  3  foot  broad  crest  wall  has  a  top  elevation  of  950.42  and  is  approxi¬ 
mately  16.9  feet  in  height  above  the  streambed.  The  primary  and  secondary 
spillways  are  straight  drop  spillways  with  breadths  of  3  feet  and  5  feet  and 
crest  elevations  of  944.82  and  945.32,  respectively. 

The  outlet  structure  consists  of  a  rectangular  orifice  in  the  concrete 
portion  of  the  crest  wall,  approximately  2  feet  wide  by  4  feet  high  with  the 
bottom  elevation  at  approximately  938.8.  Control  is  achieved  by  a  manually 
operated  gate  mechanism  on  the  upstream  side.  The  control  mechanism  is 
accessed  from  the  left  side  via  a  railed  walkway  on  the  dam  crest. 

Two  1  foot  wide  concrete  buttress  walls  with  downstream  slopes  of  1  hori¬ 
zontal  to  1  vertical  extend  from  the  left  and  right  sides  of  the  secondary 
spillway.  An  equivalent  third  downstream  buttress  wall  extends  from  the  crest 
wall  at  the  left  of  the  outlet  works.  Two  massive  concrete  blocks  are  located 
on  both  the  left  and  right  sides  of  the  upstream  face  of  the  dam.  There 
appears  to  be  a  concrete  and  masonry  core  wall,  top  elevation  950.17,  extend¬ 
ing  25  feet  to  the  left  of  the  crest  wall  and  then  approximately  19  feet  in  an 
upstream  direction.  This  may  at  one  time  have  been  an  exposed  portion  of  the 
dam  which  was  subsequently  backfilled. 

Elevations  are  referenced  to  NGVD  datum. 

No  instrumentation  exists  at  this  dam. 

c.  Size  Classification  -  INTERMEDIATE  -  The  dam  impounds  6740  acre-feet 
of  water  with  the  water  level  at  the  top  of  the  dam,  which  at  elevation  950.42 
is  approximately  16.9  feet  above  the  streambed  elevation.  According  to  the 
Recommended  Guidelines,  the  dam  is  classified  as  intermediate  in  size  since 
its  impoundment  is  between  1000  acre-ft  and  50,000  acre-ft. 

d.  Hazard  Classification  -  HIGH  -  If  the  dam  were  to  be  breached,  there 
is  potential  for  considerable  downstream  damage  and  the  loss  of  more  than  a 
few  lives.  Vermont  Route  16,  approximately  1500  feet  downstream  and  11  feet 
above  the  streambed  would  be  inundated  prior  to  dam  failure,  and  10  to  20 
residential  structures  having  sills  ranging  from  11  to  15  feet  above  the 
streambed  would  suffer  prefailure  damage.  The  rapid  rise  in  flood  stage  from 
17  feet  to  23  feet  due  to  the  breach  would  inflict  very  considerable  addi¬ 
tional  damage  on  structures  already  flooded,  and  flood  approximately  5  addi¬ 
tional  residences  with  sills  from  17  to  22  feet  above  streambed. 

e.  Ownership  -  Department  of  Water  Resources 

Agency  of  Environmental  Conservation 
Sate  of  Vermont 
Montpelier,  Vermont  05602 
(802)  828-3361 

f.  Operator  -  Mr.  A.  Peter  Barranco,  Dam  Safety  Engineer 

Water  Quality  Division 
Department  of  Water  Resources 
Agency  of  Environmental  Conservation 
State  of  Vermont 
Montpelier,  Vermont  05602 
(802)  828-2761 
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PHASE  1  INSPECTION  REPORT 
CRYSTAL  LAKE  DAM 
SECTION  1  -  PROJECT  INFORMATION 


1.1  GENERAL 


a.  Authority  -  Public  Law  92-367,  August  8,  1972,  authorized  the 
Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to  initiate  a  National 
Program  of  Dam  Inspection  throughout  the  United  States.  The  New  England 
Division  of  the  Corps  of  Engineers  has  been  assigned  the  responsibility  of 
supervising  the  inspection  of  dams  within  the  New  England  Region.  James  W. 
Sewall  Company  has  been  retained  by  the  New  England  Division  to  inspect  and 
report  on  selected  dams  in  the  State  of  Vermont.  Authorization  and  notice  to 
proceed  were  issued  to  James  W.  Sewall  Company  under  a  letter  of  April  2,  1980 
from  William  E.  Hodgson,  Jr.  Colonel,  Corps  of  Engineers.  Contract  No.  DACW 
33-80-C-0051  has  been  assigned  by  the  Corps  of  Engineers  for  this  work. 

b.  Purpose  of  Inspection  Program  -  The  purposes  of  the  program  are  to: 

1.  Perform  technical  inspection  and  evaluation  of  non-federal  dams  to 
identify  conditions  requiring  correction  in  a  timely  manner  by  non- 
federal  interests. 

2.  Encourage  and  prepare  the  States  to  quickly  initiate  effective  dam 
inspection  programs  for  non-federal  dams. 

3.  To  update,  verify  and  complete  the  National  Inventory  of  Dams. 


1.2  DESCRIPTION  OF  PROJECT 


a.  Location  -  The  dam  is  located  at  the  outlet  of  Crystal  Lake  in  the 
Village  of  Barton,  Town  of  Barton,  County  of  Orleans,  State  of  Vermont.  The 
dam  is  shown  on  the  Lyndonville  USGS  Quadrangle  Map  having  coordinates  lati¬ 
tude  N  44°  44.8'  and  longitude  W  72°  10.6'. 

b.  Description  of  Dam  and  Appurtenances  -  The  dam,  initially  constructed 
about  1860  and  reconstructed  in  1966,  has  a  total  length  of  approximately  65 
feet,  including  a  23.5  foot  long  primary  spillway  at  the  central  portion  of 
the  dam,  a  21.5  foot  long  secondary  spillway  at  the  right  side  of  the  dam,  and 
a  20  foot  long  crest  wall  with  outlet  works  at  the  left  side  of  the  primary 
spillway.  Maximum  dam  height  from  bottom  of  downstream  channel  is  16.9  feet. 
The  primary  spillway  is  11.3  feet  above  the  downstream  channel;  the  secondary 
spillway  is  0.5  feet  higher. 

The  dam  is  constructed  mainly  of  ashlar  masonry  with  a  concrete  cap  on  the 
crest.  A  full  concrete  section  spans  the  leftmost  12  feet  of  the  primary 
spillway  and  approximately  5.5  feet  of  the  crest  wall  housing  the  outlet 
works. 
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E-l 

With  the  level  of  Crystal  Lake  initially  at  spillway  crest  (el.  944.82 
NGVD)  the  routed  Test  Flood  outflow  is  16,750  cfs  with  7750  cfs  bypassing  the 
dam  after  being  diverted  by  Route  5.  The  remaining  9000  cfs  would  reach 
Crystal  Lake  Dam  and  overtop  it  by  5.6  feet.  Based  upon  our  hydraulics  com¬ 
putations,  the  spillway  capacity  is  1700  cfs  which  is  approximately  19%  of  the 
routed  Test  Flood  outflow  from  Crystal  Lake  Dam. 

5.5  DAM  FAILURE  ANALYSIS 

Utilizing  the  April,  1978,  "Rule  of  Thumb  Guidance  for  Estimating 
Downstream  Dam  Failure  Hydrographs",  the  peak  failure  outflow  with  the  pool 
initially  at  the  top  of  the  dam  (el.  950.4  NGVD)  would  be  approximately  3600 
cfs.  The  portion  of  the  flow  diverted  at  U.S.  Route  5  would  rejoin  the  stream 
below  the  West  Street  Bridge  and  increase  the  failure  flow  to  3700  cfs. 

Storage  downstream  of  the  dam  would  not  significantly  attenuate  the  peak 
failure  discharge  until  the  confluence  with  the  Barton  River  approximately 
1800  feet  downstream  of  the  dam. 

The  prefailure  flood  would  overtop  Route  16  by  6  feet  and  cause  extensive 
damage  to  10  to  20  residential  structures  with  a  maximum  depth  at  the  houses 
of  6  feet.  Although  the  prefailure  flood  would  cause  major  damage,  the 
failure  flood  would  increase  the  stage  at  these  houses  by  an  additional  6  feet 
and  flood  approximately  5  more  residences  to  depths  of  less  than  5  feet. 
Vermont  Route  16  would  be  overtopped  by  12  feet  and  the  private  drive  between 
the  second  and  third  dams  downstream  of  Crystal  Lake  Dam  would  also  suffer 
severe  damage.  There  is  a  potential  for  the  loss  of  more  than  a  few  lives  and 
thus  Crystal  Lake  Dam  has  been  classified  as  a  "High  Hazard"  dam. 


SECTION  6:  EVALUATION  OF  STRUCTURAL  STABILITY 


6.1  VISUAL  OBSERVATION 

The  visual  inspection  indicates  the  following  potential  structural 
problems: 

1.  A  failure  of  a  cracked  and  displaced  retaining  wall,  upstream  of  the 
right  abutment  shown  in  Photo  5,  could,  if  uncorrected,  reduce  the 
integrity  of  the  building  foundation  against  which  the  right  end  of 
the  dam  abuts. 

2.  A  crumbling  foundation  wall  downstream  of  the  right  abutment  shown  in 
Photo  8  could,  upon  failure,  induce  a  chain  reaction  weakening  the 
right  dam  abutment. 

6.2  DESIGN  AND  CONSTRUCTION  DATA 

No  original  design  and  construction  data  are  available  for  the  dam. 

6.3  POST-CONSTRUCTION  CHANGES 

It  is  reported  that  the  original  masonry  dam  was  constructed  to  provide 
water  power  for  a  mill  at  the  site,  probably  around  1860.  There  is  no  record 
Of  post-construction  changes  until  1966.  At  that  time  the  original  operating 
mechanism  and  sluiceway  were  removed,  the  three  buttresses  added,  the  dam  was 
capped  to  establish  the  new  spillway,  and  the  new  outlet  gate  was  installed. 

6.4  SEISMIC  STABILITY 

The  dam  is  located  in  Seismic  Zone  2,  and  in  accordance  with  the  recom¬ 
mended  Phase  1  guidelines  does  not  warrant  seismic  investigation. 


SECTION  7:  ASSESSMENT,  RECOMMENDATIONS  AND  REMEDIAL  MEASURES 

7.1  DAM  ASSESSMENT 

a.  Condition  -  Based  upon  the  visual  inspection,  the  dam  is  judged  to  be 
in  fair  condition. 

b.  Adequacy  of  Information  -  Due  to  the  lack  of  design  and  construction 
data  for  this  dam,  the  assessment  of  safety  is  based  solely  on  the  visual 
inspection. 

c.  Urgency  -  The  remedial  measures  and  recommendations  presented  below 
should  be  implemented  by  the  owner  within  1  year  after  receipt  of  this  Phase  I 
Inspection  Report. 

7.2  RECOMMENDATIONS 

The  owner  should  engage  a  qualified  registered  engineer  to  undertake 
further  investigations  as  follow: 

a.  Inspect  the  spillways  and  dam  face  under  no-flow  conditions. 

b.  Assess  the  need  to  repair  the  cracked  and  crumbling  concrete  in  the 
retaining  wall  and  foundation  upstream  and  downstream  of  the  right 
abutment. 

c.  Perform  a  detailed  hydraulic  and  hydrologic  study  to  further  assess 
the  need  for  and  means  to  increase  the  project  discharge  capacity. 

The  owner  should  implement  all  recommendations  by  the  engineer. 

7.3  REMEDIAL  MEASURES 

a.  A  program  of  biennial  technical  inspection,  with  repairs  as 
necessary,  should  be  instituted  by  the  owner. 

b.  A  formal  downstream  warning  system  to  be  implemented  in  the  event  of 
flood  flow  or  imminent  dam  failure  conditions  should  be  developed  by  the 
owner. 

c.  A  formal  program  of  operation  and  maintenance  procedures  should  be 
instituted  and  fully  documented  to  provide  accurate  records  for  future 
reference. 

d.  The  owner  should  arrange  for  removal  of  debris  from  the  downstream 
channel . 

7.4  ALTERNATIVES 

This  study  has  identified  no  practical  alternative  to  the  above  recommen¬ 
dations. 
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VERMONT  DEPARTMENT  OP  riATER  RESOURCES 


INFORMATION  SNCET 


—  Name  of  Dam 


Owner 


Address  C c 


Town 


■Name  of  S 


Classification 


U.S.O.S.  Coordinates:  Lat. 


U.S.n.S.  Man , 


U.S.O.S.  Kiev.  ?  Soi 


Total  I.enqth  of  Dam 


Width  of  Too 


Lo  nq  .  zJo  ' -  5V 


Aerial  Dhotos  S/f- 


/o  2/jT 


_ Crest  T7idth  of  Fmeraency  ■f-f, 

Spillwav 

Maximum  Height  _ i4  h _ _ 


Spillway  Capacity:  Principal  99 Q>  cfs  Emergency 


Pond  Area  7/i 


Pond  Volume:  Normal  Water  Level 


nrainaete  Area 


Design  Hicrh  Water  Level 


Maximum  Water  Depth:  Normal  Water  Level 


Desian  Hin'i  Water_ 
Level 


Storaqe  Refore  Emerqencv  Spillwav  is  Used _ (y  ,  , 

Use  of  Reservoir  R  g  r  ^  e  a  _ 


Description  of  Dam:  SfoH<.  M«s»nr„ 

Y  •  t 


H  Co  *  C  \r  (,  i  t  Cl 


Description  of  Spillway  (s)  :  e 


J-v  e  t  r> 


Year  Rui! 


Designed  bvj2JAjt^JL _£  /</„., 
Hearing  Dot-e  fu  n A  2  3.  /S 


Hearing  Dot-e  2  3  /c)<£6  *  Order  Date  Tm/L  /H 

,,  ,  ,  .  A?c/b/;  //&*«/  /%  n  /  /,  *  4 

Additional  Remarks  :#  H t  c . „ rn tir »  «  CMly 

^  ^  ^  V  A'  -?^z  /r  of  «(*  o  ✓  e  d  //i  t  fy/Z/uv*  r  A/ot  fi  ;  /  ft  e  Fe  a  ^  c. 

ftvo  O^/i/tirZy  /y * ^  j-/  &  ■+ f  fe?ve.  *5 

O0*n KPi,  ft?jA»75  fTM  7>*5  Fl-OIU  '  B-4 


SUMMARY  OF  DATA  AND  CORRESPONDENCE 


DATE 

TO 

FROM 

SUBJECT 

PAGE 

— 

— 

— 

Vt.  Dept,  of  Water 
Resources  Informa¬ 
tion  Sheet 

B-4 

6/11/75 

File 

Don  Spires 

Vt.  Dept.  Water 
Resources 

Inspection  Report 

B-5 

5/12/77 

File 

Don  Spires 

Vt.  Dept.  Water 
Resources 

Inspection  Report 

B-5,B-7 

e/n 

- 

- 

HUD  Flood  Ins.  Study 
Flow  Information 

B-8,B-12 

4/80 

- 

- 

Vt.  Dept,  of  Water 
Resources  Comp. 

B-13,B-14 

4/77 

— 

Vt.  Geological  Survey 
Crystal  Lake  Depth 

Map 

B-15 

CRYSTAL  LAKE  DAM 


EXISTING  PLANS 

On  file  with  the  Vermont  Department  of  Water  Resources: 

1.  Vermont  Department  of  Water  Resources 
Crystal  Lake  Dam 

Dubois  and  King,  Engineers,  Randolph,  Vermont 
Sheet  1  -  Existing  Dam,  June,  1966 

Sheet  2  -  Proposed  Dam  Improvements  As-Built,  October,  1966 
Sheet  3  -  Miscellaneous  Details,  June,  1966 

2.  Outlet  Structure 
Crystal  Lake 
October,  1954 

Vermont  State  Water  Conservation  Board 
Montpelier,  Vermont 
Sheet  1  of  2  -  Plan 
Sheet  2  of  2  -  Elevation 

3.  Topography  of  Outlet 
Crystal  Lake 

October,  1974  -  Scale  1"=20' 

Water  Conservation  Board 

4.  Crystal  Lake  Outlet 
Undated,  initiated  RWC 

Shows  cross  section  of  bridges  at  outlet 


CRYSTAL  LAKE  OUTLET 


APPENDIX  C 


DETAIL  PHOTOGRAPHS 


WALL 

'CRACKS 


©AND  ©TAKEN  UPSTREAM 


(1)  Downstream  Face  of  Dam,  Outlet  and  Gate 
Control  Visible  at  Right 


U.S.ARMY  ENGINEER  01V.  NEW  ENGLAND 
CORPS  OF  ENGINEERS 
WALTHAM ,  MASSACHUSETTS 


NATIONAL  PROGRAM  OF 
INSPECTION  OF 
NON- FED.  DAMS 


Crystal  Lake  Dam 


Barton,  Vermont 


VT  00008 


May  5,  1980 


JAMES  W.  SEWALL  COMPANY 
CONSULTANTS 
OLO  TOWN,  MAINE 


U5.ARMY  ENGINEER  OIV,  NEW  ENGLANO 
CORPS  OF  ENGINEERS 
WALTHAM,  MASSACHUSETTS 


JAMES  W.  SEWALl  COMPANY 
CONSULTANTS 
OLO  TOWN,  MAINE 


NATIONAL  PROGRAM  OF 
INSPECTION  OF 
NON-FED.  DAMS 


Crystal  Lake  Dam 


Barton,  Vermont 


VT  00008 


May  5,  1980 


(4)  Dam  and  Immediate  Upstream  Area,  Showing  U.S. 
Route  5  Bridge  in  Background 


(5)  Portion  of  Concrete  Retaining  Wall  Immediately 
Upstream  of  Right  Abutment 


U.S.ARMY  ENGINEER  DIV.  NEW  ENGLAND 
CORPS  OF  ENGINEERS 
WALTHAM,  MASSACHUSETTS 


JAMES  W.  SEWALL  COMPANY 
CONSULTANTS 
OLO  TOWN,  MAINE 


NATIONAL  PROGRAM  OF 
INSPECTION  OF 
NON- FED,  DAMS 


Crystal  Lake  Dam 


Barton,  Vermont 


VT  00008 


(11)  Upstream  Side  of  Vermont  Route  16  Bridge  Over  Crystal  Lake  Outlet 


(12)  Channel  Upstream  of  Route  16  Bridge 

I  Crystal  Lake  Dam 

NATIONAL  PROGRAM  OF 

INSPECTION  OF  |  _VJ,  .°0008 
NON-FED.  DAMS 


Hay  5,  1980 


Barton,  Vermont 


S.ARMY  ENGINEER  DIV.  NEW  ENGLAND 
CORPS  OF  ENGINEERS 
WALTHAM,  MASSACHUSETTS 


JAMES  W.  SEWALL  COMPANY 
CONSULTANTS 
OLD  TOWN,  MAINE 


APPENDIX  D 


HYDRAUL ICS/HYDROLOG  I C  COMPUTAT I ONS 


CRYSTAL  LAKE 
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CRYSTAL  LAKE  DAM 


JAMES  W.  SEWALL  COMPANY,  OLD  TOWN,  MAINE 
Civil  and  Sanitary  Engineers 


Sheet 


PRELIMINARY  GUIDANCE 


FOR  ESTIMATING 
MAXIMUM  PROBABLE  DISCHARGES 
IN 

PHASE  I  DAM  SAFETY 
INVESTIGATIONS 


New  England  Division 
Corps  of  Engineers 


March  1978 


JAMES  W.  SEWALL  COMPANY,  OLD  TOWN,  MAINE 
Civil  and  Sanitary  Engineers 


JAMES  W.  SEWALL  COMPANY,  OLD  TOWN,  MAINE 
Civil  and  Sanitary  Engineers 


Subject 


mi 


rg!  dr, /i) 


Computation  Lc*kf* 


Computed  by 


Checked  by 


Sheet__j2__of_ 


Job  No.  453  "OS  <~ 


:e  8-4-8° 
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JAMES  W.  SEWALL  COMPANY,  OLD  TOWN,  MAINE 
Civil  and  Sanitary  Engineers 


Subject  Try 
Computat ion_ 
Computed  by_ 


•Cede  rg A 


Lrrtre  Tn 


>.rron 


_Checked  by_ 


Sheet  7^  of  j±— 


_Job  No.  ^fT  3  -  or  c 
Date  A- 


JAMES  W.  SEWALL  COMPANY,  OLD  TOWN,  MAINE 

Civil  and  Sanitary  Engineers  Sheet  ^  of  )*{• 


JAMES  W.  SEWALL  COMPANY,  OLD  TOWN,  MAINE 
Civil  and  Sanitary  Engineers 


Sheet 


o 


JAMES  W.  SEWALL  COMPANY,  OLD  TOWN,  MAINE 
Civil  and  Sanitary  Engineers 


Sheet  of  )K 


Subject  Tnsf<rc+ jon  n 


-fpr!f'‘r-'T  f  r-j Q  J2JS 


1.  Hall  Meadow  Brook 

26,600 

17.2 

1,546 

2.  East  Branch 

15,500 

9.25 

1,675 

3.  Thomas ton 

158,000 

97.2 

1,625 

4.  .  Northfield  Brook 

9,000 

5.7 

1 ,580 

5-  Black  Rock 

35,000 

20.4 

1 ,715 

6.  Hancock  Brook 

20,700 

12.0 

1,725 

7 .  Hop  Brook 

26,400 

16.4 

1 ,610 

8.  Tully 

47,000 

50.0 

940 

9.  Barre  Falls 

61,000 

55.0 

1,109 

10.  Conant  Brook 

11,900 

7.8 

1,525 

11.  Knightville 

160,000 

162.0 

987 

12.  Littleville 

98,000 

52.3 

1,870 

13.  Colebrook  River 

165,000 

118.0 

1 ,400 

14.  Mad  River 

30,000 

18.2 

1,650 

15.  Sucker  Brook 

6,500 

3.43  ' 

1,895 

16.  Union  Village 

110,000 

126.0 

873 

17.  North  Hartland 

199,000 

220.0 

904 

18.  North  Springfield 

157,000 

158.0 

994 

19.  Ball  Mountain 

190,000 

172.0 

1 ,105 

20 .  Townshend 

228,000 

106.0(278  total) 

820 

21.  Surry  Mountain 

63,000 

100.0 

630 

22.  Otter  Brook 

45,000 

47.0 

957 

23.  Birch  Hill 

88,500 

175.0 

505 

24.  East  Brimfield 

73,900 

67.5 

1,095 

25.  Westvllle 

38,400 

99.5(32  net) 

1,200 

26.  West  Thompson 

85,000 

173.5(74  net) 

1,150 

27.  Hodges  Village 

35,600 

31.1 

1,145 

28.  Buffumville 

36,500 

26.5  • 

1,377 

29.  Mansfield  Hollow 

125,000 

159.0 

786 

30.  West  Hill 

26,000 

28.0 

928 

31.  Franklin  Falls 

210,000 

1000.0 

210 

32.  Blackvater 

66,500 

128.0 

520 

33.  Hopkinton 

135,000 

426.0 

316 

34.  Everett 

68,000 

64.0 

1,06? 

35.  MacDovell 

36,300 

44.0 

825 

MAXIMUM  PROBABLE  FLOWS 
BASED  ON  TWICE  THE 
STANDARD  PROJECT  FLOOD 
(Flat  and  Coastal  Areas) 


River 

SPF 

(efs) 

D.A. 

(sq.  mi.) 

MPF 

(cfs/sq.  mi.) 

Pawtuxet  River 

19,000 

200 

190 

Mill  River  (R.I.) 

8,500 

34 

500 

Peters  River  (R.I.) 

3,200 

13 

490 

Kettle  Brook 

8,000 

30 

530 

Sudbury  River. 

11,700 

86 

270 

Indian  Brook  (Hopk.) 

1,000 

5.9 

340 

Charles  River. 

6,000 

184 

65 

Blackstone  River. 

43,000 

416 

200 

9.  Quinebaug  River 


55,000 


331 


330 
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ESTIMATING  EFFECT  OF  SURCHARGE  STORAGE 
ON  MAXIMUM  PROBABLE  DISCHARGES 


STEP  Is  Determine  Peak  Inflow  (Qpi)  from  Guide 
Curves. 

STEP  2:  a.  Determine  Surcharge  Height  To  Pass 
"Qpi". 

b.  Determine  Vojum e  of  Surcharge 
(STORi)  In  Inches  of  Runoff. 

c.  Maximum  Probable  Flood  Runoff  In  New 
England  equals  Approx.  19”,  Therefore: 

Qp2  =  Qpi  X  (1  —  STOR,  | 

19 


STEP  3:  a.  Determine  Surcharge  Height  and 


”STOR2”  To  Pass  ”Qp2M 


b.  Average  ”$TORi”  and  ”STOR2”  and 
Determine  Average  Surcharge  and 
Resulting  Peak  Outflow  "Qp3”. 


D-2  J 


"RULE  of  thumb"  guidance  for  estimating 

DOWNSTREAM  DAM  FAILURE  HYDROGRAPHS 


STEP  h  DETERMINE  OR  ESTIMATE  RESERVOIR  STORAGE  (S)  IN  AC-FT  AT  TIME  OF  FAILURE. 
STEP  2:  DETERMINE  PEAK  FAILURE  OUTFLOW  (Qp1). 

QPi  =  wbVg~  Y°  *2 

Wfa=  BREACH  WIDTH  -  SUGGEST  VALUE  NOT  GREATER  THAN  40%  OF  DAM 
LENGTH  ACROSS  RIVER  AT  MID  HEIGHT. 

Yq=  TOTAL  HEIGHT  FROM  RIVER  BED  TO  POOL  LEVEL  AT  FAILURE. 

STEP  3:  USING  USGS  TOPO  OR  OTHER  DATA,  DEVELOP  REPRESENTATIVE  STAGE-DISCHARGE 
RATING  FOR  SELECTED  DOWNSTREAM  RIVER  REACH. 

STEP  4:  ESTIMATE  REACH  OUTFLOW  (Qp2)  USING  FOLLOWING  ITERATION. 

A.  APPLY  Qpi  TO  STAGE  RATING,  DETERMINE  STAGE  AND  ACCOPMANYING 
VOLUME  (V,)  IN  REACH  IN  AC-FT.  (NOTE:  IF  EXCEEDS  1/2  OF  S, 
SELECT  SHORTER  REACH.) 

B.  DETERMINE  TRIAL  Qp2- 

Op2itrial)  ■  Op,  i 1  ) 

C.  COMPUTE  V2  USING  Qp2  (TRIAL). 

D.  AVERAGE  Vj  AND  V2  AND  COMPUTE  Qp2. 

,  Op2  =  Op,  ( I  -  ) 

STEP  5  :  FOR  SUCCEEDING  REACHES  REPEAT  STEPS  3  AND  4.  *' 


APRIL  1978 


8~85 

DTIC 


